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Abstract
Any problem is a problem until a solution is designed and implemented. This paper
reports on a workshop that highlights preliminary work done by the working group
on Gamification in the scope of European Network for Academic Integrity (ENAI),
which aims to explore the possibility of developing and testing a gamified learning
module on academic integrity values. In this paper, the group aims to look at
proposing steps we are currently using to develop storyboards of scenarios for the
first phase of the project, which were presented at the 6th International Conference
Plagiarism Across Europe and Beyond 2020 held virtually in Dubai as a workshop.
The study also presents updated findings and scenarios drawn from the workshop
conducted and audience feedback, in the following sections that pave the way for
the future stages of the gamification process. This serves as a guide to academics
and researchers in academic integrity who may wish to study gamification and apply
it to develop their own modules for their learning modules.
Keywords: Gamification, Contract cheating, Academic integrity, Games, Proactive
training
Introduction
In the twenty-first century, the academic world is facing new threats to maintain integ-
rity. Commercialisation of education together with the rise in the use of online re-
sources and its resultant ghost-writing services have impacted teaching and research
(Evans, 2001; Kezar & Bernstein-Sierra, 2016). These external factors have forced the
sector to think about innovative ways to teach, deliver and most importantly to engage
students to “embrace” integrity. The traditional lecture-based delivery, which is mostly
in the form of furor loquendi, from lecturer to students, is no longer practicable. The
days of one-way flow of knowledge from the academics to the students are almost
over. There is also an emphasis/expectation for the transformation of students’ attitude
of “learning for assessments” into “learning for application”. In fact, modern pedagogy
expects students to embrace both individual and societal values and apply their know-
ledge/skills in their future professions (Mynbayeva et al., 2017). The Glossary of Educa-
tion Reform (Great Schools Partnerships, 2016) suggests student engagement is often
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dependent on the individual’s curiosity, interest, optimism, and passion but is influ-
enced by how they are being taught, and whether the methodology of teaching en-
hances their motivation, critical thinking and attention.
We as academics are facing a dilemma of developing innovative teaching methods,
not only for imparting knowledge but also in deterring academic misconducts amongst
students. For this reason, different methodologies for student engagement are being de-
veloped and tested (López et al., 2013; Sivasubramaniam, 2013; Wahabi & Al-Ansary,
2011; Nageswari et al., 2004). Approaches such as enquiry based learning (which en-
hances students inquisitiveness); use of jigsaws (to enhance cooperative learning in
groups); project based learning (where students’ address/solve challenges based on real-
world scenarios) oBaumr debate-based learning (by creating interesting topics for stu-
dents to argue and conclude). Furthermore, flipped learning (or SCALE-UP - Student-
Centred Active Learning Environment with Upside-down Pedagogies) and formative
“feed-forward” for reflective learning (engaging students with continuous feedback
linked to assessment) are being used in higher education and gaining popularity
amongst schools too. In addition, technology assisted and/or enhanced learning strat-
egies such as the use of quick response (QR) codes (linking to information within the
classroom settings); wisely managed classroom (where teaching is enhanced via indivi-
dualised use of technology such as smartphone or tablet) (Kirkwood & Price 2014) are
commonly used. Innovative teaching/learning strategy that has gained some popularity
in recent years is the use of gamification and game-based learning which creates an in-
direct, yet life-long learning environment by enhancing participants’ natural desire to
play games via socialising (Arnold, 2014).
Gamification is adding gaming elements such as points, rewards and other game me-
chanics while game-based learning is learning through games but both strategies are
able to promote significant content mastery and sustained learning (TeachThought,
2019). In 2001, Prensky suggested game based learning (GBL) as a thought-provoking,
adrenaline filled and high goal achieving learning process. GBL is often used to teach
new concepts where the student’s progress in the game is linked to their understanding
of the concepts taught while gamification drives learning outcomes (Prensky, 2001).
Using GBL and gamification then allows for a complete solution that offers a game
based on teaching material as a one-stop-shop.
The use and issues related to GBL and gamification in higher education have started
being analysed extensively since 2012. In the start, GBL was used as pedagogical and
cognitive tools to help with all the aspects of language acquisition (O'Rourke et al.,
2013; Gee, 2008; Hayes & Games, 2008). Furthermore in 2012, Wu and Richards enu-
merated that digital games helped learners of English as a second language develop an
array of language skills mainly related to literacy e.g. spelling, pronunciation reading,
writing, sentence formation and punctuation (Wu & Richards, 2012). Recently, use of
GBL and gamification have been reported in areas such as teaching sciences (Khan
et al., 2017), to create elements of orientation for new students (Fitz-Walter et al.,
2011), increase student engagement (Tan & Sockalingam, 2015) and so on.
Using this understanding of student learning and technology, researchers have pos-
ited that gamification of academic integrity (the other ‘AI’) can provide a solid ground
for utilisation of fun during different stages of the learning process (Anderson et al.,
2001; Bloom et al., 1956). Thus, the objective of this paper is to describe preliminary
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work done by the working group on Gamification in the scope of European Network
for Academic Integrity (ENAI) aiming to develop a gamified learning module on con-
tract cheating as the pilot phase of the group’s work.
Academic misconduct and technology
Student cheating is not new because they are a part of a society which has shown evo-
lutionary traits for cheating (Ghoul et al., 2013). That is cheating can be considered as
one of the human behaviours where people attempt to circumvent the rules or find
shortcuts to achieve goals. From Bowers (1964) to McCabe and Bowers (1994) and
every researcher since, literature has captured numerous instances of self-reported stu-
dent cheating cases because academics and researchers alike understand the import-
ance of highlighting and speaking out against misconduct. Similarly, in 1999 a cover
story in the US News and World report by Kleiner and Lord has claimed around 75%
to 98% of all students admitted to having cheated at least once academic cheating; the
article had a rightful title “‘Everyone’s doing it’, from grade school to graduate school”
(Kleiner & Lord, 1999). As technology has infiltrated the world of academia giving rise
to Smart Education teaching and learning environments, the challenges have become
somewhat more complex and varied (Khan & Balasubramanian, 2012; Khan, 2014;
Khan, 2019). Smart education is the incorporation of cutting edge technology to en-
hance student learning, where “[l] earners utilize smart devices to access digital re-
sources through wireless network [s] and to immerse in both personalized and
seamless learning” (Zhu et al., 2016; p1). Cyber plagiarism, for instance, has become an
emerging issue in addition to other conventional types of academic misconduct (Eysen-
bach, 2000). Internet search engines such as Google® (including Google Scholar) have
made it easier to search for any topics; so the availability of resources are at the tip of
the fingers of any internet user. In fact, it is easy to find anything, whether it is scien-
tific ideas or merely mythical information by a simple Google® search, making it easy to
plagiarise. In contrast, the growth of technology has also helped us to enhance integrity.
Digital tools have also been developed to detect misconduct and promote AI, such as
mobile eye-tracking technology to identify cheating, especially during examination
(Thomas and Jeffers, 2019). In fact, a wide range of tools for online test security was re-
ported as early as 2009 (Hart and Morgan, 2009). According to Ye and Lin (2019) the
technology based solutions (such as Adobe Photoshop® Droplets and Motunin®) can
also be used to detect excessively (or improperly) manipulated images, a problem that
has been known in STEM (Bik et al., 2016).
Another growing threat to AI, contract cheating was firstly described in 2006. It com-
prises an independent way of academic misconduct with a student’s work submission
as result of a contracted and paid service (Clarke & Lancaster, 2006). With a prevalence
of around 6% on post- and undergraduate levels, ghost-written work and fraudulent
online test assessment are the most common misconduct practices reported by the stu-
dents (Bretag, 2019). Earliest recorded cases show how fraternity houses used to keep
essay mills in their basements and how they would encourage their members to recycle
submitted essays (Singh & Remenyi, 2015). Morality and motivation for learning are
the key factors reported by the students to not engage in contract cheating (Rundle
et al., 2019). On the other hand, the difficulties associated with a second language, the
availability of a wide range of opportunities to cheat and a propitious academic
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environment are elements considered as promoters of misconduct (Bretag, 2019). Irre-
spective of the type of misconduct, the validity of higher education assessments as a
measure of learning is undermined. If students are engaging in misconduct, integrity of
education is being threatened because it is considered the foundation of academia.
Need for proactive measures to develop a culture of integrity
To help deter students from contract cheating and other forms of misconducts, recent
studies have attempted to aid academics through researching areas such as legal ap-
proaches (Draper & Newton, 2017), detection (Rogerson, 2017), and analyzing the ad-
vertisements (Kaktiņš, 2018). However, we believe the focus needs to be more
proactive, than reactive. In addition, the aims of these proactive measures should re-
volve around making students to become “active learners”. As Freeman et al. (2014)
suggested students should take the centre stage in the learning process. By this way,
they would become engaged and therefore embrace integrity as a part of that discourse.
The literature surveys discussed herein also emphasise the importance of “making
things interesting” to the learners. In addition to individual responsibility, the academic
environment may influence student’s behaviour (Dyer et al., 2020). Similarly, in re-
search practice, impact ranking, competition related pressures to maintain publication
record, may impact upon integrity (Binder et al., 2016). At institutional level, ethics
committees as well as conduct and ethical codes with associated penalties are two avail-
able strategies to enhance and support an AI environment as formalized in the 1980s
to address efforts for an increased prevalence of misconduct and corruption cases in
companies and public institutions. Therefore, there is a need to design, develop and de-
liver co-curricular modules to enhance integrity amongst students and researchers.
One such method is to design and implement learning modules that train students on
AI values and academic writing skills. The Quality Assurance Agency for Higher Edu-
cation in the UK stated “Quality student information and support are central to any
strategy aimed at encouraging academic integrity and reducing contract cheating. Pro-
viders can foster academic integrity through promoting scholarly institutional values,
engaging in dialogue with the student community and ensuring that academic and pro-
fessional staff are aware and aligned with a set of common aims and objectives” (Qual-
ity Assurance Agency, 2017).
A quick search on various university websites shows most modules on the topic re-
lated to AI focus on promoting studying, writing skills, communication skills, time
management and so on. Studies do posit the importance of informing students about
institutional policies which cover definitions of AI, however, often, there are no mod-
ules dedicated to imparting the values to students as a proactive approach. Moreover, a
recent white-paper study on the effectiveness of training modules has shown the need
to engage students beyond text-heavy, traditional teaching modules (Global Challenges
UOWD-UOW Collaborative Project #2018-GC1-ZRSM). One way to make these mod-
ules more engaging perhaps lies in using technology itself. Digital disruptors have cre-
ated waves in recent years in the education sector with tools such as gamification,
artificial intelligence, augmented reality, virtual reality, big data and so on (Gardner,
2016). The next section looks at how this may be an avenue that can help sustain long-
term learning and collaboration among students when teaching them academic integ-
rity values.
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Gamification in education and AI
Digital disruption can be an intimidating phrase, however, it is a vital/necessary way of
changing how things are done traditionally. Digital disruptors are entities that bring in
drastic change in behaviour and expectation of existing entities, challenging traditional
ideas and models be it in business, education or any other sector. Augmented reality,
artificial intelligence, block chain and other advances in technology are at the fore-front
of disrupting how we do business, market, customize, how we experience the physical
versus the virtual world and much more. Netflix, WhatsApp, Zoom may be common
household names now, but they have all disrupted their respective sectors - Netflix has
changed our entertainment experience, WhatsApp has disrupted traditional telecom-
munication and Zoom is the new platform for meetings, socializing and more (Carter,
2015).
One digital disruptor, gamification has gained popularity in education in recent years.
Gamification, which is implementation of the rule of a game along with attributes like
points, reward or punishment system into non-game settings, provides an opportunity
to solve many problems in the area of education (Lee & Hammer, 2011; Smith, 2014;
Packt, 2019). With the fundamentals of concepts taught using game-based learning
strategies, gamification will make the experience fun, visual and adventurous (Baum,
2018). However, before we jump to discussing gamification, it is important to note that
gamification and game-based learning are not one and the same. Game based learning
(GBL) is often used as a strategy to enhance student learning experience and removes
from traditional learning by focusing on “performance before competence” which, ac-
cording to Gee (2012), is much more effective as a learning approach. As seen in the
Fig. 1, there are differences between gamification and GBL as strategies to learning; that
is, gamification is using some elements of gaming such as rewards systems and applying
them to the traditional modules whereas GBL is replacing the traditional tools.
But just as important is to highlight and of consequence to this study is the similarity
between the two as shown in the figure above - used rightly, these strategies can be en-
gaging, interactive, competitive, and fun.
Fig. 1 Similarities and differences between gamification and game-based learning (adapted
from Baum, 2018)
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Gamification and GBL can positively impact on students’ emotional experiences which
could be very useful for inculcating students on the correct attitude and behaviour in various
scenarios. Gamification and GBL projects offer students the opportunity to experiment with
rules, emotions, and social roles. Games also provide multiple routes to success, allowing stu-
dents to take responsibility for their own decisions and actions (Locke & Latham, 1990).
Games invoke a wide range of powerful emotions, from curiosity to joy or even frustration
(Lazzaro, 2004). Games also provide positive emotional experiences, such as optimism and
pride. They also help students to overcome negative emotions (McGonigal, 2011).
World Government Summit and Oxford Analytica (2016) report highlighted the benefits of
using gamification in education to produce personalized learning for students. Literature has
further shown how successful gamification and GBL as strategies to teach students moral
values. A recent study in the UAE has demonstrated just such a success. The Moral Education
Programme (MEP) led by the Education Affairs Office of the Crown Prince Court in Abu
Dhabi showed how 90% of the student samples that were tested had over 70% success rate in
learning universal values (Abu Dhabi Education Guide, 2019). In fact, gamification and GBL
as tools to engage students and train staff has gained some momentum among AI researchers,
academics and institutions in recent years through the works of Amanda White from the Uni-
versity of Technology (Sydney) and Sarah Eaton from the University of Calgary (Canada).
Amanda White has created a board game (White, 2020) while Sarah Eaton has documented
her experience of gamifying an AI workshop for staff (Eaton, 2019), and True North/Carnegie
Mellon University’s Entertainment Technology Center developing a scenario-based game
called A Fine Line (True North, 2016).
Based on review of existing literature, there remains limited scientific research and focus on
gamification and GBL in teaching AI and a gap exists in extensively exploring these strategies
in the academic integrity sector. The next sections record the objective and purpose of the
gamification working group and this paper, paving path for academics and researchers who
may be interested to use GBL and gamification in transforming their academic integrity
modules.
It should also be noted that some authors seem to have missed out on explaining the rela-
tion between artificial intelligence to gamified education (Maud et al., 2018). Artificial
intelligence refers to machines that can demonstrate intelligence that may be typically associ-
ated with humans (Shubhendu & Vijay, 2013). Such systems “(...) help people anticipate prob-
lems or deal with issues as they come up” (West, 2018), and will help gamified education to
learn about the intentions of the user who is a student in this case, their moods, emotions
and path they have taken with respect to various scenarios they have encountered in the past
(Jantke, 2014). Artificial intelligence makes a digital system easy to learn and personalise it
while gamification makes it attractive and playful (Biju, 2013). This has also been seen in vari-
ous case studies like ( Jantke and Torsten, 2015) and will be taken into consideration in the
design and development phase of the project.
Gamification working group at ENAI
European Network for Academic Integrity (ENAI), as a part of its integrity enhancing
activities has established a working group for promoting gamification of academic in-
tegrity. The working group aims to explore gamification as a tool to enhance engage-
ment and commitment of academic stakeholders (students, staff, faculty members,
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management, and parents) towards teaching and learning of academic integrity values,
thus working towards incorporating a proactive action in building a culture of integrity.
Objective of this paper
The group met several times via video conferencing to discuss the vision and goal of the
group and to proceed with fulfilling the objective of the working group. In the first in-
stance, the group decided to look at one aspect of academic integrity as a pilot. The scope
was “contract cheating” due to the proliferation of this type of misconduct and the far-
reaching instances recorded.
Once decided, the next step was to divide the pilot study into phases. This paper re-
cords the results and findings from phase one of the study.
In this study, the group aims to look at proposing steps we are currently using to develop
storyboards of scenarios for the first phase of the project which were presented at the 6th
International Conference Plagiarism Across Europe and Beyond 2020 held virtually in Dubai
as a workshop. The study also presents updated findings and scenarios drawn from the work-
shop conducted and audience feedback in the following sections.
Methodology
Game development is a multimillion-dollar industry that spends as much as it earns.
Particularly, the educational technology (EdTech) development industry has somewhat
of a monopoly such that EdTech companies seem to be the ones that develop such
technology and academics seem to naturally expect them to (Hawkins, 2018). This ex-
pectation and project management issues such as project scope creep, overshooting
deadlines and overusing resources feed the wheel, making such EdTech often unavail-
able to those who cannot afford them (Kim, 2017).
As educators driving this project, the working group aims to therefore research, analyse
and develop the gamified modules in house, and look at an open-access model in line with
ENAI”s free resource initiative to make the final products available to academics, students
and institutions to use the products to support academic integrity value learning.
In order to develop the gamified academic integrity modules, an agile model of devel-
opment will be used as it has become popular and supported by researchers and practi-
tioners as an effective method (Kortmann & Harteveld 2009; Godoy & Barbosa, 2010).
Duke & Geurts (2004) identified five steps commonly used in game design - setting the
stage, clarifying the problem, designing the game, developing the game and implemen-
tation which are similar to the traditional software development stages, that is scope,
design, build, test and deploy. Harteveld (2011) has posited that game development
needs to take place in an iterative method to include users and taking into consider-
ation feedback to go back and forth with every iteration, using the five stages of devel-
opment commonly used for software development as mentioned above. In particular,
we will be using an agile development model based on Kortmann & Harteveld’s Triadic
Game Design (2009) as seen in Figure 2 below, which posits the TGD philosophy that
state the game developers typically have to take into account the triad of reality (game
connected to real world in terms of game subject, variables and definitions), meaning
(how meaningful effect outside the game can be achieved) and play (selecting game ele-
ments like actors, rules, resources, challenges and competition) (Fig. 2).
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Based on the game design stages, for phase one of this pilot stage of the project, the
working group first discussed the aim of the gamification, the scope of the pilot study
(contract cheating) and learning outcomes expected from the modules developed for this
scope. Moving to the design step, as part of the practice to become competent, the group
used brainstorming to identify scenarios in contract cheating as a pilot test case that stu-
dents playing the game would engage with. Scenarios are narrative descriptions that pro-
vide details of the plot and individual scenes (Kahn & Wiener, 1967).
Once identified, the scenario was used to determine natural language script to help develop
a conversational gameplay, “attempting to reach a specific outcome through a series of con-
versational “moves” (Lessard, 2016). Natural Language Script is a method used in software
development process capturing “real conversation where a very wide spectrum of moves is
available … [and] players can devise and perform their avatar’s utterances at the most fine-
grained level - choosing wording, tone, accent, etc” (Lessard, 2016). The scripts have not
been included in this paper due to constraints of space but can be produced upon request.
Based on the natural language script, a mind map was developed that recorded
the natural progression based on identified options for the avatar.
Finally, based on the mind map, the group was able to create a storyboard. Storyboarding
is a process that allows efficient and simple ways to develop a game or even a teaching plan,
visually (Pradhan, 2018). This allows development of a plan of action, delivery timeline, and
identifying errors early (Pradhan, 2018). These stages are illustrated in the Figure 3 below.
Result
Using the above method, two scenarios were identified which were part of one working
group member’s experience, representing different lengths, cases.
Scenario one
The first scenario involved students admitting not to approach faculty or staff whom
they saw as “authority figures” and instead using their mobile phones for easy access to
Fig. 3 Steps to complete objective of this study - Phase One - Design, Pilot Study, Gamification of AI
Fig. 2 Triadic Game Design development model (Kortmann and Harteveld, 2009)
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information. This led to students often being presented with contract cheating sites,
essay mill portals or academic social networks (such as Coursehero, Chegg, etc). Al-
though students understood these may not have been the most ethical options to get
answers, they felt these were “less scary” than talking to someone in a position of
authority.
Based on this scenario, natural language script was developed which helped to trace
out a mind map as shown in Fig. 4 using the online tool Miro.
Once the mind map was created, it was used to create a storyboard (see Fig. 5).
Fig. 4 Mind map tracing Scenario 1
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Scenario 2
Another scenario involved a story from one member of the working group’s 2019 finals
experience. Note: all students’ names have been changed.
(Scene 1)
Student Matt was not doing well in Math. He was approached by two siblings, Tom
and Rhonda who were also struggling in the class. Together, they decided that the only
way they could pass the class was to arrange for the test materials to be shared among
the three of them. They decided to rotate who would take the test and then share test
answers with the group. Matt volunteered to take test 1. On test day he went into the
Testing Center. At check-in, he removed his cell phone for the proctor/invigilator and
placed it in a locker. He then started his test. See Figure 6 below
(Scene 2)
After sitting, he removed a hidden, second cell phone from under his shirt and pro-
ceeded to take pictures of the entire test. After the test, he showed the pictures to his
friends, so they could study the test questions before taking the test. They even had the
audacity to make cheat sheets and hid them in their clothes which they brought into
their test.
The pattern continued with Tom taking test 2. To change the routine, he copied the
test questions onto scratch paper while in the Testing Center. During the test, he re-
quested several additional pages of scratch paper from the invigilator and wrote his
work on them. See Figure 7 below
(Scene 3)
Then, when finished testing, he slid the scratch paper with the test questions up his
shirt sleeve. He stood and walked out of the Testing Center, handing his test and the
scratch paper showing his work on the problems to the invigilator. The scratch paper
up his sleeve had the full test copied onto it. This he snuck out of the Testing Center..
After the test, he shared the test questions with the other students.
Fig. 5 Storyboard for Scenario One
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Rhonda took test 3. Like Matt, she used her cell phone to take pictures of the test.
All three students were caught and issued both academic and institutional sanctions.
Matt, due to prior offenses, was placed on probation and required to complete a 15-h
course on academic integrity.
Based on the natural language scripting and mind map, the following storyboards
were developed:
The above examples show how the project is identifying and creating storyboards for
the gamification of integrity values and knowledge on contract cheating. This is the first
phase of the project. See Figure 8 below
Fig. 6 Storyboard of Scenario Two used in this study (Scene 1)
Fig. 7 Storyboard of Scenario Two used in this study (Scene 2)
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Next steps
The project is at this early phase where we are now developing storyboards from identi-
fying possible scenarios to highlight. We were originally aiming to carry this work for-
ward using the ENAI annual conference workshop by taking the audience through the
step by step process of identifying scenarios and then developing storyboards. This
would have helped us to ultimately produce sample storyboards as take-aways for the
participants. This would have also aided us to add to the database of scenarios for the
project’s sext stages. However, due to current Covid-19 related lock-down, this step-by-
step interaction was not possible. Yet, we have captured the general feedback from the
attendees which will help us to generate similar scenarios in future.
After developing an extensive, inclusive, and comprehensive database of such scenar-
ios and transforming them into storyboards, the sessions will be piloted on focus
groups of students to capture the effectiveness of the storyboards. Reflecting on the ex-
periences from these pilot studies, any non-effective/duplicate scenarios will be elimi-
nated. The project will then move to its implementation phase where we will develop
the game on contract cheating. This is the future scope of the project.
Concluding remarks
Further discussion should consider how to design online games more effectively and
how to integrate them into teaching and learning of academic integrity. The range of
GBL and gamification have to be in accordance with the needs of the learners’ abilities
and skills. There is a clear necessity for more rigorous research in understanding the ef-
ficacy of GBL and gamification and how to use these strategies appropriately in teach-
ing academic integrity. In this process, it is worth exploring concepts of cultural
preferences, native languages and personality and learner types. It goes without saying
that one size does not fit all in anything in life and such stands true for higher
education.
Fig. 8 Storyboard of Scenario Two used in this study (Scene 3)
Khan et al. International Journal for Educational Integrity            (2021) 17:6 Page 12 of 15
Exploration of affordances of GBL and gamification in teaching academic integrity
are alternatives that may help students and educators alike, nevertheless it does require
a careful consideration of a variety of factors that may be academic or personal. The ra-
tionale behind gamification of academic integrity modules is related to active involve-
ment in processes of teaching and learning of two main stakeholders: students and
educators; unlike current experiences when students are required to learn modules and
then apply the knowledge without really having a say in the process and without taking
any active roles.
This study has provided the first steps towards scientifically developing gamified
learning modules on academic integrity, with specific focus on contract cheating for
the first pilot stage of the project using gamification and game-based learning strat-
egies. The study, by extension the working group’s overreaching purpose is not only to
develop a gamified module and make it available to the stakeholders, but also to pro-
vide step-by-step simple ways to follow for any future academics and researchers who
may wish to also look at GBL and gamification as strategies to enhance student learn-
ing and develop a culture of integrity proactively.
Abbreviations
ENAI: European Network for Academic Integrity; QR: Quick response; GBL: Game based learning; AI: Academic integrity;
UK: United Kingdom; MEP: Moral education programme; EdTech: Educational technology
Acknowledgements
We thank ENAI General Members and Board Members for approving the working group proposal.
Authors’ contributions
Equal contribution. The author(s) read and approved the final manuscript.
Funding
There are no funding for the study.
Availability of data and materials




1University of Wollongong in Dubai, Dubai, UAE. 2College of DuPage, Glen Ellyn, USA. 3Uppsala University, Uppsala,
Sweden. 4University of Porto, Porto, Portugal. 5Mendel University, Brno, Czech Republic. 6University of Derby, Derby,
UK.
Received: 2 September 2020 Accepted: 29 December 2020
References
Abu Dhabi Education Guide. (2019). First ever gamified moral education programme successfully trialled in UAE schools.
Cyber Gear Venture. https://abudhabieduguide.com/first-ever-gamified-moral-education-programme-successfully-trialled-
uae-schools/ [accessed 25 May 2020]
Anderson LW, Krathwohl DR, Airasian PW, Cruikshank KA, Mayer RE, Pintrich PR, Raths J, Wittrock MC (2001) A taxonomy for
learning, teaching, and assessing: A revision of Bloom’s Taxonomy of Educational Objectives (Complete edition).
Longman, New York
Arnold BJ (2014) Gamification in Education. Paper presented at the American Society of Business and Behavioral Sciences
(ASBBS). Proceedings of ASBBS, 21(1), Las Vegas
Biju SM (2013) Taking advantage of Alice to teach programming concepts. E-Learning Digital Media 10(1):22–29. https://doi.
org/10.2304/elea.2013.10.1.22
Bik EM, Casadevall A, Fang FC (2016) The prevalence of inappropriate image duplication in biomedical research publications.
mBio 7(3):e00809–e00816. https://doi.org/10.1128/mBio.00809-16
Binder R, Friedli A, Fuentes-Afflick E (2016) The New Academic Environment and Faculty Misconduct. Acad Med 91(2):175–
179. https://doi.org/10.1097/acm.0000000000000956
Bloom BS, Engelhart MD, Furst EJ, Hill WH, Krathwohl DR (1956) Taxonomy of educational objectives: The classification of
educational goals. Handbook 1: Cognitive domain. David McKay, New York
Bowers WJ (1964) Student dishonesty and its control in college. Columbia University Press, New York
Khan et al. International Journal for Educational Integrity            (2021) 17:6 Page 13 of 15
Bretag T (2019) Contract cheating will erode trust in science. Nature 574(7780):599. https://doi.org/10.1038/d41586-019-
03265-1
Carter J (2015) Who are the digital disruptors redefining entire industries? Tech Radar https://www.techradar.com/news/
world-of-tech/who-are-the-digital-disruptors-redefining-entire-industries-1298171 [accessed 25 May 2020]
Clarke R, Lancaster T (2006) Eliminating the successor to plagiarism: Identifying the usage of contract cheating sites. Paper
presented at the Second International Plagiarism Conference. In: Proceedings of 2nd International Plagiarism Conference.
Northumbria Learning Press, Gateshead
Draper MJ, Newton PM (2017) A legal approach to tackling contract cheating? Int J Educ Integrity 13:11. https://doi.org/10.
1007/s40979-017-0022-5
Duke RD, Geurts JLA (2004) Policy games for strategic management: Pathways into the Unknown. Dutch University Press,
Amsterdam
Dyer J, Pettyjohn H, Saladin S (2020) Academic Dishonesty and Testing: How Student Beliefs and Test Settings Impact
Decisions to Cheat. J Nat Col Test Assoc 4(1):1-30
Eaton SE (2019) U Have Integrity - A Gamified Approach to Academic Integrity. Can Perspect Acad Integrity 2(1):27–31.
https://doi.org/10.11575/cpai.v2i1.68526
Evans GR (2001) The Integrity of UK Academic Research Under Commercial Threat. Sci Cult 10(1):97–111. https://doi.org/10.
1080/09505430020025519
Eysenbach G (2000) Report of a case of cyber-plagiarism and reflections on detecting and preventing academic misconduct
using the Internet. J Med Internet Res 2(1):e4. https://doi.org/10.2196/jmir.2.1.e4
Fitz-Walter Z, Tjondronegoro D, Wyeth P (2011) Orientation passport: using gaming to engage university students. In: Paris C,
Huang W, Farrell V, Farrell G, Colineau N (eds) Proceedings of the 23rd Australian Computer-Human Interaction
Conference (OzCHI 2011). Association for Computing Machinery, United States, pp 122–125
Freeman S, Eddy S, McDonough M, Smith MK, Okoroafor N, Jordt H, Wenderoth MP (2014) Active learning increases student
performance in science, engineering, and mathematics. Proceed Nat Acad Sci (PNAS) 111(23):8410–8415. https://doi.org/
10.1073/pnas.1319030111
Gardner, M. (2016). Education in the age of disruption. Monash University. https://www.monash.edu/about/structure/senior-staff/
president-and-vice-chancellor/profile/vice-chancellors-speeches/education-in-the-age-of-disruption [accessed 25 May 2020]
Gee JP (2008) Learning and Games. The Ecology of Games: Connecting Youth, Games, and Learning. In: Salen K (ed) The
John D. and Catherine T. MacArthur Foundation Series on Digital Media and Learning. The MIT Press, 2008, Cambridge,
pp 21–40. https://doi.org/10.1162/dmal.9780262693646.021
Gee JP (2012) The old and the new in the new digital literacies. Educ Forum 76(4):418–420. https://doi.org/10.1080/00131725.
2012.708622
Ghoul M, Griffin AS, West SA (2013) Towards an evolutionary definition of cheating. Evolution. Int J Organic Evolution 68(2):
318–331. https://doi.org/10.1111/evo.12266
Great Schools Partnerships (2016). Student Engagement. The Glossary of Education Reform. https://www.edglossary.org/
student-engagement/ [accessed 25 May 2020]
Hart L, Morgan L (2009) Strategies for online test security. Nurse Educ 34(6):249–253. https://doi.org/10.1097/NNE.
0b013e3181bc743b
Harteveld C (2011) Triadic Game Design: Balancing Reality, Meaning and Play. Springer, London
Hawkins, J. (2018). With a price-sensitive market, EdTech start-ups need to establish a good pricing model (e27). Echelon. https://
e27.co/price-sensitive-market-edtech-startups-need-establish-good-pricing-model-20180108/ [accessed 25 May 2020]
Hayes ER, Games IA (2008) Making computer games and design thinking: A review of current software and strategies. Games
Culture 3(3–4):309–332. https://doi.org/10.1177/1555412008317312
Jantke KP (2014) Theory of Mind: Modeling & Induction. Pre-study based on the digital game Gorge (technical report),
Fraunhofer IDMT, Children’s Media Department
Jantke KP, Torsten B (2015) Explorative playful learning of foreign languages. Digital School
Kahn H, Wiener AJ (1967) The year 2000: A framework for speculation on the next thirty-three years. Macmillan, New York
Kaktiņš L (2018) Contract cheating advertisements: what they tell us about international students’ attitudes to academic
integrity. Ethics Education 13(2):268–284. https://doi.org/10.1080/17449642.2017.1412178
Kezar A, Bernstein-Sierra S (2016) Commercialization of Higher Education. In: Bretag T (ed) Handbook of Academic Integrity.
Springer, Singapore
Khan A, Ahmad F, Malik MM (2017) Use of digital game-based learning and gamification in secondary school science: The
effect on student engagement, learning and gender difference. Educ Information Technol 22:2767–2804. https://doi.org/
10.1007/s10639-017-9622-1
Khan, Z. R. (2014). Developing a Factor-model to Understand the Impact of Factors on Higher Education Students’ Likelihood
to e-cheat, Doctor of Philosophy thesis, School of Information Systems and Technology, University of Wollongong, 2014.
https://ro.uow.edu.au/theses/4545
Khan, Z. R. (2019). Integrity for our students – if not now, when? Higher Education Digest. https://www.
highereducationdigest.com/integrity-for-our-students-if-not-now-when/ [accessed 25 May 2020]
Khan ZR, Balasubramanian S (2012) Students go click, flick and cheat... e-cheating, technologies and more. J Acad Business
Ethics 6:1–26
Kim, J. (2017). Why are laptops so cheap and institutional technology costs so high? Inside Higher Ed. https://www.insidehighered.
com/digital-learning/blogs/default/why-institutional-ed-tech-costs-will-continue-rise [accessed 25 May 2020]
Kirkwood A, Price L (2014) Technology-enhanced learning and teaching in higher education: what is ‘enhanced’ and
how do we know? A critical literature review. Learn Media Technol 39(1):6–36. https://doi.org/10.1080/17439884.
2013.770404
Kleiner C, Lord M (1999) The Cheating Game. Everyone’s doing it, from grade school to graduate school. U.S. News & World
Report, 22 November 1999, pp 55–66
Kortmann LJ, Harteveld C (2009) Agile game development: Lessons learned from software engineering. Learn to Gamee,
Game to Learn; Paper presented at the 40th Conference of International Simulation and Gaming Association (ISAGA).
Singapore
Khan et al. International Journal for Educational Integrity            (2021) 17:6 Page 14 of 15
Lazzaro, N. (2004). Why we play games: Four keys to more emotion without story. XEODesign. http://www.xeodesign.com/
xeodesign_whyweplaygames.pdf [accessed 25 May 2020]
Lee JJ, Hammer J (2011) Gamification in Education: What, How, Why Bother? Acad Exchange Quarterly 15(2):1–5
Lessard J (2016) Designing Natural Language Game Conversations. In: Paper presented at the FDG-DIGRA. Dundee, UK
Locke EA, Latham GP (1990) Work Motivation and Satisfaction: Light at the End of the Tunnel. Am Psychol Soc 1(4). https://
doi.org/10.1111/j.1467-9280.1990.tb00207.x
López AF, Thode C, Sivasubramaniam SD, Berrnico G, Blanco RD (2013) Peer-assisted learning (PAL) enhancement of oral
communication in bio-molecular sciences amongst multi-lingual post-graduates: A pilot study between a British and a Spanish
university. In: Paper presented at the International Congress on Innovation, Learning and Competitiveness (CINAIC), pp 192–197
Maud C, Aleksandr K, Alexandra K, Anna B (2018) Artificial Intelligence trends in education: a narrative overview. Procedia
Comput Sci 136:16–24. https://doi.org/10.1016/j.procs.2018.08.233
McCabe DL, Bowers WJ (1994) Academic Dishonesty Among Males in College: a Thirty year perspective. J Col Stud Dev 35(1):5–10
McGonigal J (2011) Reality Is Broken: Why Games Make Us Better and How They Can Change the World. Penguin Press, New York
Mynbayeva A, Sadvakassova Z, Akshalova B (2017) Pedagogy of the Twenty-First Century: Innovative Teaching Methods. New
Pedagogical Challenges in the 21st Century. https://doi.org/10.5772/intechopen.72341
Nageswari KS, Malhotra AS, Kapoor N, Kau G (2004) Pedagogical effectiveness of innovative teaching methods initiated at the
Department of Physiology, Government Medical College, Chandigarh Advanced Physical Education 28, pp 51–58. https://
doi.org/10.1152/advan.00013.2003
O'Rourke J, Main S, Ellis M (2013) So the kids are busy, what now? Teacher perceptions of the use of hand-held game
consoles in West Australian primary classrooms. Aust J Educ Technol 29(5). https://doi.org/10.14742/ajet.317
Packt (2019). History of gamification in education. Packt https://subscription.packtpub.com/book/web_development/9781
782168119/1/ch01lvl1sec09/history-of-gamification-in-education [accessed 25 may 2020]
Pradhan, R. (2018). Importance of Storyboard for an e-learning course development. Instructional Design. https://playxlpro.
com/importance-of-storyboard-for-an-e-learning-course-development/ [accessed 25 May 2020]
Prensky M (2001) Digital game-based learning. Paragon, St Paul
Quality Assurance Agency (2017). Contracting to Cheat in Higher Education. How to Address Contract Cheating, the Use of
Third-Party Services and Essay Mills. https://portal.uea.ac.uk/documents/6207125/21947903/ltc17d031+qaa+guidance+
contract+cheating+in+he.pdf/310aaffe-5201-7a21-1f35-3a345e56a378 [accessed 11 January 2020]
Rogerson A (2017) Detecting contract cheating in essay and report submissions: process, patterns, clues and conversations.
Int J Educ Integrity 13(1):1–17. https://doi.org/10.1007/s40979-017-0021-6
Rundle K, Curtis GJ, Clare J (2019) Why Students Do Not Engage in Contract Cheating. Front Psychol 10:2229. https://doi.org/
10.3389/fpsyg.2019.02229
Shubhendu S, Vijay JF (2013) Applicability of Artificial Intelligence in Different Fields of Life. Int J Sci Eng Res 1(1):28–15
Singh S, Remenyi D (2015) Plagiarism and ghost-writing: The rise in academic misconduct. South Afr J Sci 112(5/6):2015–
0300. https://doi.org/10.17159/sajs.2016/20150300
Sivasubramaniam SD (2013) Sustainability in Student Engagement - Assessing the Impact of Formative ‘Feed-Forward’ on
Reflective Learning. Paper presented at the HEA STEM Learning and Teaching Conference. https://doi.org/10.11120/stem.
hea.2013.0001
Smith, D. F. (2014). A brief history of gamification [#infographic]. EdTech Focus on Higher Education. https://edtechmagazine.
com/higher/article/2014/07/brief-history-gamification-infographic [accessed 25 may 2020]
Tan, J, & Sockalingam, N. (2015). Gamification to Engage Students in Higher Education. Research Collection Lee Kong Chian
School of Business. https://ink.library.smu.edu.sg/lkcsb_research/4740 [accessed 25 May 2020]
TeachThought (2019). The difference between gamification and game-based learning. teachThought.com. https://www.
teachthought.com/learning/difference-gamification-game-based-learning/ [accessed 25 May 2020]
Thomas J, Jeffers A (2019) Mobile eye tracking and academic integrity: A proof-of-concept study in the United Arab Emirates.
Account Res J:1–9. https://doi.org/10.1080/08989621.2019.1646645
True North (2016) A Fine Line. Online Game. Carnegie Mellon University. https://www.etc.cmu.edu/projects/true-north/index.
php/2016/01/
Wahabi HA, Al-Ansary LA (2011) Innovative teaching methods for capacity building in knowledge translation. BMC Med Educ
11:85. https://doi.org/10.1186/1472-6920-11-85
West, D. M. (2018). What is artificial intelligence? Brookings Institution. https://www.brookings.edu/research/what-is-artificial-
intelligence/ [accessed 25 May 2020]
White A (2020) "Interactive approaches to learning about academic integrity: the role of fun and games," Chapters. In: Bretag
T (ed) A Research Agenda for Academic Integrity, chapter 7. Edward Elgar Publishing, pp 86–99
World Government Summit & Oxford Analytica. (2016). Gamification and the Future of Education. World Government
Summit. https://www.worldgovernmentsummit.org/api/publications/document?id=2b0d6ac4-e97c-6578-b2f8-
ff0000a7ddb6 [accessed 25 May 2020]
Wu ML, Richards K (2012) Learning with Educational Games for the Intrepid 21st Century Learners. In: Resta P (ed)
Proceedings of Society for Information Technology & Teacher Education International Conference 2012. AACE,
Chesapeake, pp 55–74
Ye Q, Lin H (2019) Misconduct of images: guidance for biomedical authors and editors. Eur Sci Editing 45(3):65. https://doi.
org/10.20316/ESE.2019.45.19006
Zhu, ZT., Yu, MH. & Riezebos, P. (2016) A research framework of smart education. Smart Learn Environ 3(4) doi: https://doi.
org/10.1186/s40561-016-0026-2
Baum, A. (2018). GBL vs. Gamification: What’s the Difference? Available Online. URL https://www.legendsoflearning.com/blog/
author/aaronb/
Godoy A, & Barbosa E. (2010). Game-Scrum: An Approach to Agile Game Development
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
Khan et al. International Journal for Educational Integrity            (2021) 17:6 Page 15 of 15
